century, undoubtedly warrants greater acknowledgment than hitherto has been accorded to it. In the humanitarian, pro-county asylum climate of the nineteenth century, a system for the care of the insane which was based on the principle of profit could not hope to survive. Despite the reforms that took place, the clamour of condemnation and the pressures for safeguards against both real and fancied abuses inevitably won the day. The county asylums were not without fault and, with their overcrowding and longterm custodial care, they did not fulfil their early promise. Cases of neglect and ill-treatment have continued to occur, up to the present day. For those familiar with nineteenth century madhouse scandals, the reports of abuses in mental hospitals today must evoke a sense of deja-vu. The parallels are close. One lesson that such parallels spell out, is the need for some historical reflection that will illuminate present problems and the current pressures for innovation, often in the guise of reform, in the broader perspective of the whole history of confinement. It may be that the commercialism of the madhouse trade was made something of a scapegoat and that one common factor between past and present has been the ambivalence between rejection and compassion that mental illness has always engendered. As Kathleen Jones (1972) has suggested: 'Perhaps any of us, given sufficient provocation, is capable of re-enacting the whole history of the mental health services in personal attitudesright back to the days of the witch-hunts.' (Mellanby 1949) .
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Jenner announced, when he was nearly fifty, that he had found a safe and infallible way of preventing smallpox by inoculating cowpox. He gave the rest of his life to propagating this discovery, and died at the age of 73, a world-famous man. He spent 24 years growing up, 24 years as a country surgeon, and 24 years as the apostle of vaccination. Dr Underwood remarks in his paper: 'No man has suffered more than Jenner from the excessive eulogy of his friends or from the invective of those who did not subscribe to his views.' Sir Edward Mellanby called Jenner 'the father of modern virus studies', and implied that immunology and preventive medicine also might claim him as a parent. Mellanby added that criticism of Jenner, even though expressed by doctors and scientists, came only from ignorance of his real achievement.
Such criticism still continues. Shall we agree with the critics that Jenner was a dreamer who foisted on the world an unnecessary treatment, which he did not fully understand and which in fact had been known for twenty years before he announced it as his discovery? Or, on the other hand, do we stand with Pasteur and Lister, with Pirquet and Mellanby and say that Jenner's work was the most beneficent and fertile influence on the subsequent progress of medicine?
The most important event in Jenner's life happened to him before his own work began. He 'Requests for reprints should be addressed to: Shottesbrook, Boreham, Chelmsford, Essex was John Hunter's pupil for two years, Hunter's surgical dresser at St George's and his personal assistant, helping Hunter in practice and research. When Jenner went back to Berkeley, Hunter immediately set him to work on problems of natural history: 'Here is employment for you, young man,' he wrote in the summer of 1773, ending his letter with the words 'I hear you saying, there is no end to your wants'. Though they lived more than a day's journey apart, Hunter and Jenner collaborated for twenty years over a wide range of biological research. Jenner's first task was to explore the physiology of hypothermia, by experiments on hibernating hedgehogs. Hunter's intention was to determine the lower limits of internal temperature which a living organism can tolerate. He and Jenner were baffled in their attempt to explain this, because the physics of heat was not yet understood. Jenner perhaps half realized that an exchange was involved in the hibernating animal's reduction of body heat, but in effect he measured merely the amount of the loss. More than a century passed before the physiology of hibernation was systematically explored and related to the control of temperature in the human body. This search, however, made Jenner aware of physiological rhythms, which he adapted to his study of bird migration.
The fact of migration was accepted by most naturalists in Jenner's time, though the popular myth that swallows hibernated under water was still supported by some who ought to have known better, since it had been dismissed by Harvey and by Ray in the seventeenth century. Migration was assumed to start when the approach of winter brought a shortage of food. Jenner first traced migration to a physiological rhythm, the seasonal development and decline of the organs of generation in birds. Fuller observation in recent decades, while confirming the physiological rhythm, has shown that the urge to migrate is much more complicated than Jenner supposed; but he deserves the credit of putting the enquiry on the right track. This work on migration was published only after Jenner's death, but it had been completed about 1795 after his study of the life-cycle of the cuckoo, to which he was prompted by Hunter. His critics said that his paper on the cuckoo was refused by the Royal Society at first, but examination of the manuscript shows that it was accepted for publication and temporarily withdrawn by Jenner himself. He had discovered the anatomical specialization of the cuckoo-fledgling's back which enables it to eject its foster-fledglings from the nest. With this added finding, his paper was published in the Philosophical Transactions in 1788; it earned him his FRS and made his name widely known among continental scientists. He was quite correct, yet his statements were derided by many naturalists in this country till cinematography confirmed them 140 years later.
Jenner did not neglect his practice while he dug out hedgehogs, marked swallows, watched cuckoos or dissected whales stranded in the Bristol channel. Local societies for friendly improvement developed actively in the late eighteenth century. In his own district Jenner was the leading promoter of such groups among his medical neighbours. He had several claims to this leadership; his medical reputation stood high with his colleagues and patients, he was a genial outgoing man, and he had considerable social position through his own and his wife's relationship to local families of rank in the semi-feudal country society. One at least of these medical clubs greatly influenced his own development. The Gloucestershire Medical Society, which he founded in 1788, met three times a year for professional discussion followed by a convivial dinner; 'convivial' was Jenner's own word. This Society's records are now at the Royal College of Physicians. Two of the subjects discussed at their meetings are of special interest: angina pectoris, and the prevention of smallpox.
William Heberden had described and named angina twenty years earlier, but Jenner first pointed out that it arises from disease of the coronary arteries. He made a correct diagnosis that Hunter's illness was complicated by coronary disease, concealing it from Hunter himself for fear of alarming him, but telling Heberden privately. His discussion of the subject with Caleb Parry of Bath at this Gloucestershire Society led to Parry's monograph of 1799 which established that functional inadequacy of the arteries is the important factor in angina; Parry handsomely acknowledged Jenner's help.
As to smallpox, it was common knowledge that cowpox accidentally acquired by farm workers was a preventive of smallpox, and it had on occasion been inoculated purposely. In 1789-90 both Jenner and John Hickes of Bristol told the Gloucestershire Society of experiments in inoculating patients with swinepox. Jenner was also trying the pox disease of horses, locally called 'grease', as well as cowpox. During this decade he also changed his professional positionhe obtained a Doctorate of Medicine from St Andrews University by nomination in 1792, and he started to practise as a physician at Cheltenham during the summer season from 1795. Cheltenham is about twenty miles from Berkeley, to which Jenner went home in the winter. This Cheltenham practice lasted for twenty years, until 1815. Very little was known of Jenner's activity there until quite recently, when Mr Paul Saunders of Leckhampton near Cheltenham uncovered much forgotten information. In 1969, alas, 'developers' demolished Jenner's house. Mr Saunders published a brief summary of his Jenner discoveries in 1969, and he has generously allowed me to quote from the draft of a book on Cheltenham in Jenner's time which he hopes to publish soon. He records much about Jenner's public activity in the life of Cheltenham as well as his personal and professional friendships.
Jenner's critics suggest that he moved to Cheltenham simply to claim a physician's status before launching his vaccination campaign. Mr Saunders shows that he went there partly for his wife's health, and partly because his medical friends in London, Hunter's old pupils now prominent in the profession, encouraged him to practise there; they could thus send their patients to a physician whom they knew and trusted at the fashionable spa, for Cheltenham had overtaken Bath and Tunbridge Wells in popularity since King George III went there for convalescence in 1788.
I have dealt at length with the first half of Jenner's working life because it is still not realized that he was a man of some prominence before he introduced vaccination. Jenner satisfied himself in the summer of 1796 that inoculation of cowpox would prevent infection with smallpox, as he told in a letter to his friend Edward Gardner describing the first case in which he followed a cowpox inoculation by a smallpox inoculation 'which as I ventured to predict produc'd no effect'. By April 1798 he had recorded twenty-three histories, several of which included more than one patient, and in June he published his book ' The publication of Jenner's book, the 'Inquiry into Cowpox', caused a revolution in medical thought and practice. It advocated for the first time the inoculation of a mild, non-contagious disease as a routine procedure to prevent infection from a dangerous and contagious one. The inoculation of cowpox was not entirely new, but Jenner first thought of transmitting the preventive cowpox from person to person by inoculation, so as to build up a population immune to endemic smallpox. During the previous seventy years inoculation with smallpox lesion exudate -'variolation' -had been used as a preventive, but there were serious objections to it. It was highly dangerous to the individual, often producing a severe attack of smallpox; the preparatory treatment of bleeding and starvation, which Jenner himself had undergone as a boy, was debilitating; and the procedure maintained a constant pool of potential smallpox distributors. Jenner's 'new deal' was at first welcomed with enthusiasm. Many physicians, however, thought of it as merely an improved method of smallpox inoculation, and did not attend to the detail of Jenner's innovation. A great responsibility, to explain and propagate his technique, fell on Jenner. He exchanged a comparatively easy-going country practice for the busy life of a famous consultant, who was also an obsessive publicist. For the next sixteen years he spent several months of each year in London. He published some twenty-five pamphlets or articles as well as inspiring many more from his supporters, and carried on a vast correspondence with enquirers or critics all over the world. I listed some 600 known letters in 1951 and have since added some 90 more. I shall try to recount the evolution of Jenner's thought about vaccination, as his friend Richard Dunning of Plymouth named the new procedure in 1800. Though he used no adequate controls Jenner satisfied his contemporaries that cowpox inhibits smallpox and can be safely transmitted from patient to patient. He showed, particularly by his excellent coloured illustrations of cowpox eruptions contrasted with those of smallpox, that cowpox is a distinct separate disease. He knew that there were similar pox diseases of other animals, such as pigs and horses; but he did not know the nature of the causative agents which he described by the term 'virus', to mean the specific causative living agent. He knew that the hands of milkers were infected from pustules on the udders of cows, but that cows sometimes exhibited mild pustular sores which were not transmitted. He
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assumed at first that what he called the true cowpox was derived from horses and transmitted to cows before its transmission to the milkers' hands. This unnecessary complication he soon abandoned. Another claim of 1798, which he had to abandon under accumulating evidence, was that vaccination gives permanent immunity. In his pamphlets of 1799 and 1800 he still upheld his belief in permanent immunity, but his discussions of spurious cowpox and of secondary smallpox or 'varioloid' show that he relied entirely on clinical observation to propound a theory of a group of related pathogenic agentsviruseswhich interact. For practical propaganda he impregnated threads with cowpox matter taken from inoculated patients and sent them as far afield as North America and the Far East; later he conveyed the vaccine on ivory lancets. In 1801 he admitted that, when smallpox infection has been contracted, vaccination may not stop its course. At the end of 1801 he printed a broadsheet of 'Instructions for vaccinators', with its 'golden rule' that the 'matter' must be taken from the donor between the fifth and eighth day. Osler's friend Reginald Fitz of Boston showed, a hundred years later, that Jenner was correct in assuming virus multiplication maximal about the eighth day. In 1804 Jenner noticed that herpes interferes with the action of cowpox, and for the first time advocated re-vaccination. By 1808 he admitted the impossibility of total protection. In 1809 he recognized that distemper in dogs was related to the group of diseases he was studying, an observation confirmed by virologists more than a century later.
While thinking and writing about the science of vaccination, Jenner was also busy in the practice of vaccinating. Encouraged by Henry Cline, Matthew Baillie and John Coakley Lettsom, leaders of the profession in London, he took consulting rooms in Hertford Street, near the south end of Park Lane and not far from St George's, his old hospital. He visited London every year from 1798 to 1814 and practised here for several months each year and continuously between 1801 and 1805. He was much involved in the affairs of the Royal Jennerian Society for the Extermination of the Smallpox from 1803 and in the activity of the National Vaccine Institute founded in 1808. When he was at home at Berkeley he carried out mass vaccinations in a rustic hut at the end of his garden, built for him by his friend Robert Ferryman, a naturalist clergyman of Herculean energy. Twenty-five years ago the hut was disintegrating, but it has been well restored.
Jenner's vaccination received a set-back in England when an epidemic of severe smallpox broke out in 1816 and continued till 1819; many who had been vaccinated fell victims to smallpox. Jenner was convinced that they had not been properly vaccinated. Since his article of 1804 in which he advocated re-vaccination, Jenner repeatedly warned his correspondents that they must satisfy themselves that vaccination had taken effect and, where it failed, must re-vaccinate. After the great smallpox epidemic he reiterated this warning more strongly in a printed Circular Letter, widely distributed and reprinted in journals and newspapers through the year 1821. The original circular is now one of the rarest of Jenneriana; it expressed Jenner's complete confidence in vaccination if strictly carried out.
Jenner's supporters carried vaccination round the world during these early years. Benjamin Waterhouse promoted it actively in North America, and in 1803 the King of Spain sent a naval expedition escorting Dr Francesco Balmis to introduce vaccination to all his vast South American and Pacific dominions; the task was completed in 1806 just before Napoleon invaded Spain. At Jenner did not have the scientific equipment to interpret his observations, but he had an instinctive flair for anticipating the right answers. Jenner's method ofimmunizing was acknowledged by Louis Pasteur as the starting point of his own work, while Jenner's appreciation that various eruptive diseases were caused by different but related 'viruses' was vindicated by the work of Monckton Copeman in the 1890s, which put the production of vaccine from the calf on a sound scientific basis. Jenner's appropriation of this general term 'virus' to these particular pathogenic agents led to its modem technical application. In his book of 1798 Jenner noted incidentally a case of anaphylaxis, excessive reaction to an inoculation previously tolerated. This new observation was corroborated by one or two workers in the nineteenth century and led ultimately to the science of allergy. Von Pirquet in introducing the concept of allergy in 1907 began his book with the words 'Vaccination, which we owe to that man of genius Jenner, is still our best method of immunising'. 'A prophet is not without honour . . .': England was one of the last countries in Europe to make vaccination compulsory, thirty years after Jenner's death. In 1814 Jenner had promoted the introduction of a Bill for compulsory vaccination, but it was withdrawn through the influence of the Lord Chief Justice. Jenner's anger burst out: 'Why should Lord Ellenborough', he wrote, 'or any earthly Lord sanction the continuance of small pox, when the Lord of all has commanded us"to get rid of this pestilence?'
